Retinomotor pigment migration in the teleost retinal pigment epithelium. II. Cyclic-3',5'-adenosine monophosphate induction of dark-adaptive movement in vitro.
The retinal pigment epithelium (RPE) and photoreceptors of teleosts exhibit dramatic examples of cell motility (called retinomotor movements) in response to diurnal changes in lighting conditions. In darkness the pigment granules of the RPE migrate to the scleral base of the RPE cell and cone photoreceptors elongate. In the light these movements are reversed; pigment granules disperse into the long apical projections of the RPE cell and cones contract. It is reported here that treatments that elevate cytoplasmic cyclic AMP induce dark-adaptive movements (pigment aggregation and cone elongation) in light-adapted retinas cultured in the light. Treatments designed to elevate cGMP had no effect. In dose-response studies with the cAMP analog, dibutyryl cyclic AMP (dbcAMP), we found that the RPE pigment did not exhibit intermediate states of aggregation with increasing concentrations of dbcAMP but instead changed abruptly from the fully light-adapted to the fully dark-adapted retinomotor positions between 10 microM and 50 microM exogenous dbcAMP concentrations. Cones, on the other hand, elongated to intermediate extents in proportion to increasing dbcAMP concentration between 10 microM and 500 microM. These observations suggest that cytoplasmic cAMP plays a role in regulating retinomotor position in both RPE and cones.